ROS-activated p38 MAPK/ERK-Akt cascade plays a central role in palmitic acid-stimulated hepatocyte proliferation.
In the past years, free fatty acids (FFAs) and obesity have been reported to play an important role in cancer development. Palmitic acid (PA) is the most prevalent saturated FFA in circulation. However, the mechanism underlying the effect of PA on cell proliferation is still to be elucidated. In this report, we, for the first time, investigate the signaling pathway in human normal hepatocytes (QZG) responsible for PA-induced proliferation. The results demonstrate that PA promotes cell cycle progression, accelerates cell proliferation, and induces a transient and sequential activation of a series of kinases. The employment of several inhibitors and antioxidants indicates that a ROS-induced stress-sensitive p38 MAPK/ERK-Akt cascade plays a critical role in the regulation of PA on cell cycle and cell proliferation. Moreover, PA dose and time dependently activates Nrf2 and this activation relies on ROS-induced stimulation of p38 MAPK/ERK-Akt signaling, demonstrating that Nrf2 activation may be associated with the regulation of PA on cell cycle transition and proliferation. In conclusion, our study elucidates the importance of PA metabolism on cell proliferation, and suggests that PA stimulates hepatocyte proliferation through activating the ROS-p38 MAPK/ERK-Akt cascade which is intersected with the activation of Nrf2 and that the effect of ROS on signal transduction is in a dose- and time-dependent manner. All the above noted provide a new clue for the central role of ROS in cell proliferation and tumorigenesis.